INTRODUCTION
Neonicotinoids are the fastest growing class of insecticidesdue to their putative moderate toxicity to mammals and their advantage in combating insects that are resistant to other pesticide classes (1) .They target the insect nicotinic acetylcholine receptor (nAChR) and are highly effective against the piercing-sucking pests (2) . The presence of a strong electron-withdrawing pharmacophoric group, such as cyano or nitro group, is an essential structural characteristic of these insecticides and postulated to contribute directly to their selectivity (3) . Thiamethoxam (THIA) is a systemic and contact insecticide. Its chemical name is:{3[(2-chloro-5-tetrahydro-5thiazolyl)methyl]methyl-N-nitro-4H-1,3,5oxadiazin-4-imine} (4) .THIA is used for the controlling a variety of pests such as aphids, whiteflies, thrips, vegetables, cotton and fruits pests (5) . THIA metabolism has shown that its 'magic nitro' is transformed to produce nitrosoguanidine, aminoguanidine, guanidine and urea derivatives in mice (6) . The metabolites of THIA induce Biochemistry letters, 9(9) 2014, Pages: 113-125 hepatotoxicity. As,they inhibit nitric oxide synthase exacerbated the toxicity. This mode of action depend onsingle cell necrosis and an increase in cell replication rates. Accompanying changes included hypertrophy, inflammatory cell infiltration and fatty change in liver mice (7) . Acetamiprid (AC) is a member of the neonicotinoid group of insecticide that is highly effective for the controlling aphids, beetles, moth, leafhopper, pests on crops and leafy vegetables (8) . AC is ((E)-N1-[(6-chloro-3-pyridyl) methyl]-N2cyano-N1methylacetamidine). Themain metabolic pathway in animals is the demethylationto IM-2-1 (N1-[(6-chloro-3-pyridyl) methyl]-N2cyanoacetamidine). This metabolite is further transformed to 6-chloronicotinic acid with the release of N-cyanoacetamidinederivative after cleavage from the side-chains (9) . All the metabolites were lesser toxicity than the parent (acetamiprid).The predominant metabolite in all tissues is the (IM-2-1 metabolite) desmethylacetamipid, with highest residues in liver and kidney (10) .Neonicotinoids affect mainly on brain and cause brain toxicity (11) that affect on other organs,so neonicotinoids cause hepatotoxicity (12) , nephrotoxicity (13) and abnormalities blood indices (14) . 
MATERIALS AND METHODS

(B)Biochemical analysis 1-Liver function tests:
The serum was prepared for liver function tests. Alanine transamines (ALT),asparatatetransamines (AST), total protein and albumin were determined by using Bio-diagnostic kit method according to the method of according to Schumann and Klauke, (18) , Karmenet al., (19) , Doumas, (20) and Doumaset al., (21) methods; respectively.
2-Kidney function tests
The serum was prepared for kidney function tests. Urea and creatinine were determined by using Bio-diagnostic kit method according to the method of according to Tabaacoet al., (22) and Murray, (23) methods; respectively.
(C)Histopathological studies
Histological evaluation was performed on other portion of the liver and kidney tissue. Specimen were fixed in 10% formalin and embedded in paraffin wax. Liver and kidney tissuessections were cut at 5µm in thickness, stained with hematoxylin and eosin (H&E),viewed under light microscopy and examined the histological changes according to Lillie, (24) . Data were evaluated by one-way analysis of variance (ANOVA)by "SPSS" 14.0 for Microsoft Windows, SPSS Inc.Levesque, (25) methodand considered statistically significant at a two-sided P < 0.05.Numerical data were expressed as mean ± SD. RESULTS Acute toxicity study: The acute toxicity was estimated by oral administration of the Acetamiprid determined the median lethal dose (LD 50 ) of it. Our results revealed that, doses up to 500 mg /kg were considered to be safe dose for extract, where no mortality was observed. As the selected dose was 100 mg/kg body weight. Table ( 2)summarized the mean valuesof liver functions tests (ALT, AST activities, total protein and albumin concentrations) were found to be 68.38±8.17 (U/L), 95.5±8.89 (U/L), 9.0±0.79 (g/l) and 4.16±0.30 (g/l) in negative control group. On a hand, ALT and AST activities were showed agraduallysignificant elevation to be (121.75±3.37 U/L, 233.66±4. 85 39 .9%) in Acetamiprid group respectively after 10,20 and 30; compared to the negative control group (p<0.001). Table ( 3) summarized the mean values of kidneyfunctions (urea, and creatinine) in Thiamethoxam and Acetamiprid groups were observed to be 19.3±2.6 (mg/dl) and 0.62±0.08 (mg/dl) in negative control group. Urea and creatinine concentration were showed a gradually significant increase to be ( 
(D)Statistical analyses
Effect of Thiamethoxam and Acetamiprid on hematological parameters in serum in all studied groups:
Effect of Thiamethoxam and Acetamiprid on liver function tests in serum in all studied groups:
Effect of Thiamethoxam and Acetamiprid on kidney functions tests in serum in all studied groups:
Histological studies in all studied groups:
The histological examinations of liver and kidney tissues with Hematoxylin and Eosin stain in the different studied groups confirmed the biochemical study in all different groups. Negative control Groupnormal structure of hepatocytes and normal renal cells of kidney in Fig (IA,IIA) . Liver and Kidney tissues of Thiamethoxam and Acetamipridtreated ratswere altered along experiment. Fig.(IB) revealed that dilated congestion in central vein filled with red blood cells surrounded by hepatocytes cells and vacuolatedcytoplasm of a rat treated Thiamethoxam insecticide after 10 days. Fig. (IC) showed that dilated congestion in central vein filled with red blood cells surrounded by hepatocytes cells with appearance area of necrosis of a rat treated Thiamethoxam insecticide after 20 days. Fig.(ID) demonstrated thatdilated congestion in central vein filled with red blood cells surrounded by hepatocytes cells and area of fibrosis and infiltertration inflammatory cells of a rat treated Thiamethoxam insecticide after 30 days. Fig.(IE) revealed that mild dilated congested central vein filled with red blood cells surrounded by hepatocytes cells and vacuolated cytoplasm of a rat treated Acetamiprid insecticide after 10 days. Fig. (IF) illustrated that mild dilation central vein filled with red blood cells surrounded by hepatocytes cells and central vein surrounded by aggregation of inflammatory cells of a rat treated Acetamiprid insecticide after 20 days. Fig. (IG) confirmed that mild dilated congestion in central vein filled with red blood cells surrounded by hepatocytes with area of necrosis of hepatocytes cells of a rat treated Acetamiprid insecticide after 30 days. On the other hand, Fig. (IIB) illustrated that atrophic glomeruli and cloudy swelling in renal tubules of a rat treated Thiamethoxam insecticide after 10 days. Fig.(IIC) showed thatcloudy swelling in renal tubules with dilation of blood vessels and appearance a few aggregation of inflammatory cells in kidney of a rat treated Thiamethoxam insecticide after 20 days. Fig. (IID) indicated that an increase cloudy swelling in renal tubules, spreading atrophic glomeruli and more congestion of blood vessels with red blood cells in the interstitial space between the tubules and glomeruli of a rat treated Thiamethoxam insecticide after 30 day. Fig.(IIE) demonstrated that congestion in blood vessel with red blood cells and cloudy swelling in proximal and distal convoluted tubules of a rat treated Acetamiprid insecticide after 10 days. Fig.(IIF) revealed that hemorrhage, atrophic glomeruli, cloudy swelling and aggregation of inflammatory cells of a rat treated Acetamiprid insecticide after 20 days. Fig.  (IIG) illustrated that small aggregation of inflammatory cells, congestion blood vessel, cloudy swelling in renal tubules and area of fibrosis in renal tubules of a rat treated Acetamiprid insecticide after 30 days. DISCUSSION Thiamethoxam (THIA), is one kind of neonicotinoidinsecticide thatinduced hematological alternations and changes in heart, liver, gonads as well as kidneys tissues in mice (26) . Acetamiprid is a synthetic chlorinated nicotimine pesticide, is an agonist of the nicotinic acetylcholine receptor that induces neuromuscular paralysis and eventually causes death (27) . Acetamiprid is hepatotoxic and nephrotoxic, in goats (28) . THIA and AC insecticides reducedin RBCs count and hemoglobin concentration in blood that may be failure in red cell production and/or due to increase in the erythrocyte destruction and this probably was responsible for a decrease in Hb concentration that indicates anemia by these insecticides. Also, Hct, MCV, MCH and MCHC values could probably decrease due to stress induced by insecticides and the occurrence of haemolytic anemia which exaggerates further disturbances in haemopoietic activities (29) .In fact, haemoglobinlevel and haematocrit values are directly correlated with RBC's count (30) . But increase in WBCs countmay be occurred as a pathological response as these cells play a great role during infestation by stimulating the haemopoietic tissues and the immune system by producing antibodies due to stress of THIA and AC (31) . The increase in WBC may be indicating the activation of defense and immune system of the body (32) . Nicotine that main unit of THIA and AC induced an elevation in WBC due to prompt inflammation (33) and reductionRBCs count because nicotine induced hypoxia in red blood cells and effected on passage of oxygen to tissue. Also, stress can alter the function of the white blood cells involved in immune function known as lymphocytes and macrophages (34) . Reduction of platelets count may be occurred as a result of damage in coagulation process and haemostasis blood system (35) . Inhibitory actions of THIA and AC on immune and haematopoietic systems might also be responsible for thymicatrophy and hypo cellularity in the bone marrow that reduced levels of Plts (36) . Our finding were in agreement withmany authorsVohra and Khera, (37) who showedimidacloprid, neonicotinoid, caused reduction in platelet count and disturbed blood clotting.Gawadeet al., (38) reported that imidacloprid reduced in Hb content may be due to increased rate of breakdown of red cells and/or reduction in the rate of formation of RBC's (39) . Furthermore, Singh et al., (40) who suggested that acetamiprid in mice decreased Hb levels. Our finding agreement with Roy and Nath, (41) who showed that THIA caused reduction in RBCs count and Hb level due to the destruction of RBCtriggered by the arrival of THIA into erythrocytes, and WBCs increase during higher doses of THIA attributed to the production of a greater amount of antibodies (42) . Liver function tests in studied groups after 10, 20, and 30 days of THIA and AC administrationsrecorded a significant increase in ALT and AST activity. In thiamethoxam group ALT and AST increased by (78.0%, 241.7% and 353.0%) and (128.7%, 255.1% and405.0%); respectively. But total protein and albumin concentrations declined by (28.1%, 43.3% and 47.9%) and (18.0%, 35.1% and 56.7%) respectively (p<0.001); compared to negative control group. AC group revealed a significant increase in ALT andAST activities along ofperiod10, 20, 30 days by (41.6%, 241.7% and 180%) and (128.7%, 255.1% and 405.0%); respectively. But total protein and albumin concentrations reducedby (18.5%, 43.0% and 37.7%) and (18.3%, 35.1% and 39.9%) by respectively; compared to the negative control group. These biochemical alterations in liver were confirmed by histological examinations such as congestion in central vein, fatty change, and inflammation and hepatocytes necrosis at 10, 20, and 30 days in both treatments. Biochemistry letters, 9(9) 2014, Pages: 113-125
As, liver is a predominant organ for the metabolism, and also is the center detoxifying any foreign compounds entering the body (43) . The damage in liver in treated rats by THIA and AC may be due to increased permeability of cell membrane, resulting in release of transaminases in the blood stream and caused necrosis of hepatocytes (44) , leading to impaired synthesis of many coagulation factors and their inhibitors that caused congestion blood vessels. While, the decreasing in total protein and albumin concentrations may be occurred due to disturbance in protein metabolism as a result of reduction in protein synthesis or elevationproteolytic activity or degradation (45) . The increase in level of specific enzymes correlates with the gross and histopathological changes in liver observed in present investigations. Our results were in a line with Vohraet al., (46) who suggested that imidacloprid,neonicotinoid, increasedAST, ALT enzymes activities in rats and causedmarked congestion of central vein and degeneration of hepatocytes. Jiao-jiaoet al., (47) showed that AC increased AST and ALT in mice. This gave further evidence that the detrimental effects of AC were mediated disturbance in the biosynthesis of these enzymes with alteration in the permeability of liver membrane takes place (48) . Moreover, our data agreed with Shalabyet al., (49) who showed that there are residual traces of THIA on were determined in liver after 10 days, increased in the activity of ALT at 5and 10 days of administration due to the leakage enzyme from damaged membranes. Also, Al-Sharqiet al., (50) showed different pathological lesions in the liver tissue such as disturbed of the hepatic lobule structure, hepatocytes hypertrophy with inflammatory cells infiltration, kupffer cells proliferation, coagulates necrosis and hydropic degeneration after the 15 and 30 days of THIA treatment that used 0.2, 0.4, 0.8 and 1.6 mg/kg of body weight and these histological changes were leveled sever according to the dosage and the duration. Soujanyaet al., (51) showed that imidacloprid over 4 weeks increased AST and ALT activities in ratsas their higher activities are specific indicators of liver cell damage such as necrotic changes in the liver. Kidney function tests (urea and creatinine) after 10,20, 30 days in THIA treated group showed a significant increase in urea and creatinineby (187.2%, 240.2% and 394.4%) and (93.7%, 87.1% and 287.1%). Similarly, AC treated group they increased by (82.2%,137.7% and 202.2) and (50.0%,140.3% and 204.8%); after 10, 20 and 30 daysrespectively compared to the negative control group. These biochemical elevation were confirmed by histopathological examinations as cleared atrophic glomeruli and cloudy swelling in renal tubules, few aggregation of inflammatory cells, occurred fibrosis in renal cells, spreading atrophic glomeruli and more congestion of blood vessels in the interstitial space between the tubules and glomeruli in kidney tissues in both treatments. As, kidney is an organ sensitive to external factors such as administration of insecticides. In addition to,serum creatinine and urea concentrations have been usually used to diagnose impaired kidney function and to detect renal damage (52) .The change in kidney functions may be resulted from direct effect of THIA and AC or their metabolites on renal cells and indirectly by alterations in renal hemodynamics (53) . Nicotine induced glomerular dysfunction and proteinuria (54) . In renal damage, there are increased fluids in the body leading to cloudy swelling as increased acid levels, raised levels of potassium, decreased levels of calcium, increased levels of phosphate, and in later stages anemia.Moreover, kidney damage impaired hemostasis due to platelet dysfunction and caused hemorrhageand caused congestion of blood vessels in the interstitial space between the tubules and glomeruli (55) . These results were in accordance to many authors Bhardwajet al., (56) who showed that, imidacloprid caused significant elevated levels of blood urea nitrogen (BUN) together with tubular changes in the kidney due to its nephrological effect andthe elevation of protein catabolism in the mammalian body. It may also result due to a more efficient conversion of ammonia to urea. Goyalet al., (57) suggested thatthiacolprid, neonicotinoidcaused marked congestion, tubular cell degeneration and sloughing of epithelial cells. As a result of its accumulation in liver and excretion through kidney, it caused indirectly alterations in renal haemodynamics, or by a combination of both. Al-Sharqiet al., (50) found that, histopathological lesions in the kidney included hemorrhage areas in the interstitial Biochemistry letters, 9(9) 2014, Pages: 113-125 space between the tubules as well as glomeruli, congested blood vessels associated with thickened wall and aggregation of inflammation cells in kidney sections of THIA treated after 15 and 30 days at0.2, 0.4, 0.8 and 1.6 mg/kg of body weight of THIA. Moreover, Shalabyet al., (49) showed THIAproduced hemorrhage areas and cloudy swelling in the renal tubulesthrough 5,10 days of its administration. Moreover, lobulation in the glomeruli and congested blood vessels associated with thickened wall observed in kidney sections of Thiamethoxam treated rats. Additionally, the creatinine concentration recorded a significant increase after 10 days of treatment. Therefore, our data proved the high toxic effects (hepatotoxic, and nephrotoxic) induced by THIA more than theses induced by AC.
Conclusion:
It can be concluded that, Thiamethoxam and Acetamiprid are hepatotoxic, nephrotoxic compounds and also they induce hematological and histopathological alterations in blood and tissues. So, the uses of these insecticides should be limited. Trifluoroacetylneonicotinoid insecticides with enhanced hydrophobicity and effectiveness.J.Agric 
